The origin of the styloglossus muscle was histologically studied bilaterally in nine human fetuses (18 sides). In all cases, the muscle originated in Reichert's cartilage, which gives rise to the temporal styloid process. We identified three types of variation: type A, an accessory muscle fascicle originating from the mandibular angle, found in 7 cases (12 sides); type B, where the styloglossus muscle was attached to the mandibular angle by fibrous tracts, found in three cases (4 sides); and type C, where an accessory muscle fascicle arose from the fibrous tract connecting Reichert's cartilage to the mandibular angle; found in one case. In all cases (2 sides), the styloglossus muscle was innervated by the hypoglossal nerve. Relationships between the styloglossus muscle and vasculonervous elements of the prestyloid and retrostyloid spaces were analysed.
Introduction
The styloglossus muscle is an extrinsic muscle of the tongue, and its origin in the styloid process of the temporal bone is well documented. However, some authors have noted variations in its origin. Macalister (1870) described an accessory fascicle arising from the adult mandible, although Testut (1884) ascribed the first report of this muscle fascicle to Mondini. Other authors have reported an accessory fascicle originating from the stylomandibular ligament (Le Double, 1897; Bryce, 1923; Bergman et al. 1988) . Barnwell (1977) performed a morphological study of the styloglossus muscle in fetuses at week 15 of development and reported some variations in this muscle. In ten specimens it had a double origin in the styloid process of the temporal bone and stylomandibular ligament. In one specimen it originated from stylomandibular ligament alone. However, Benoit et al. (1985) reported no variations in the origin of this muscle in their study of the human styloglossus muscle.
In this paper, the rather infrequent appearance of the variation in the origin of styloglossus muscle was analysed in nine human fetuses. We identified three types of variation. Its relationships with the elements that occupy the retrostyloid space are also shown.
Materials and methods
A bilateral study was carried out in nine human fetuses with variations in the origin of the styloglossus muscle (Table 1) . The specimens came from the collection of the Embryology Institute at Madrid Complutense University. The parameters used to determine gestational age were crown-rump length, weight and cranial perimeter (O'Rahilly & Müller, 1996) . All specimens were obtained from ectopic pregnancies or spontaneous abortions, and no part of the material indicated a possible malformation. Approval for the study was 
Results
In all fetuses studied, the stylopharyngeus, styloglossus and stylohyoid muscles originated from Reichert's cartilage, which gives rise to the temporal styloid process.
The styloglossus muscle showed an accessory muscle fascicle in seven specimens (five bilateral and two unilateral). The accessory fascicle muscle originated from the mandibular angle and was attached to the main fascicle of the muscle before reaching the tongue (Fig. 1A,B) .
In three specimens (one bilateral, two unilateral), the styloglossus muscle received fibrous tracts from the mandibular angle (Fig. 1C,D) .
One specimen presented bilaterally with an accessory muscle fascicle that originated from the fibrous tract connecting Reichert's cartilage to the mandibular angle ( Fig. 1E,F) (Table 1) .
In all cases, the styloglossus muscle was innervated by the hypoglossal nerve. The muscles originating from Fig. 2A,B) .
Discussion
Textbooks describe the origin of the styloglossus muscle 
Type A
An accessory muscle fascicle of mandibular origin was observed in seven specimens (five bilateral and two unilateral). Macalister (1870) described a mandibular fascicle that occasionally passes into the tongue separately from the styloglossus muscle, which he designated the myloglossus muscle. Valenti (1926) reported the case of an adult with a 4-cm-long left myloglossus muscle (designated mandibuloglossus) that ran from the inner mandibular surface to the tongue, where it joined with the hyoglossus muscle. The accessory fascicles of the styloglossus muscle observed in the present study cannot correspond to a myloglossus muscle, because they attach to the main fascicle of the styloglossus muscle before reaching the tongue.
Type B
In three specimens (one bilateral and two unilateral), the styloglossus muscle was attached to the mandibular angle by fibrous tracts. These cannot correspond to the stylomandibular ligament because they run from the mandibular angle to the styloglossus muscle.
Type C
In one specimen (bilateral), the accessory fascicle arose from the fibrous tract attaching the mandibular angle to Reichert's cartilage.
There has been only one published description of variations in the origin of the styloglossus muscle in humans (Barnwell, 1977) . Of 14 human fetuses studied at 15 weeks of development, ten were reported to show the styloglossus muscle originating at both the styloid process of the temporal bone and the stylomandibular ligament, and in another fetus the origin was limited to the stylomandibular ligament. However, the author did not report whether the origin was uni-or bilateral.
In the present study, type A was the most frequent (12 sides) and was bilateral in five specimens (Table 1) . Type B (four sides) may be due to the fibrous transformation of an accessory muscle fascicle. It has been reported that muscle fibres (Orts, 1986) and/or cartilage (Rodríguez-Vázquez et al. 1992) can be transformed into fibrous tissue during ontogeny. Type C is more difficult to explain, although Barrow & Capecchi (1999) described multiple defects in attachments and trajectories of extrinsic tongue and hyoid muscles in Hoxa 2 mutants, including styloglossus and stylohyoid muscles.
In all cases, the styloglossus muscle was innervated by the hypoglossal nerve. The relationships between the muscle and elements in the prestyloid and retrostyloid spaces were similar to those in adults and to those described during development by Benoit et al. (1985) .
